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JlabopaTopHasi pa6ora Ne 1
«BBengenue. Mojaenu JaHHBIX»

[lenb paboOTHI: 3HATH OCHOBHBIE TOHSATUSI K MOJICJIH JIAHHBIX
1. Kparkue TeopeTHyecKue CBEICHUS

baza pannpix (BJ]) — COBOKYMHOCTH JaHHBIX, OPTaHH30BAHHBIX I1O
OMpEeNIeNICHHBIM TIpaBUiiaM, NPeAyCMaTPUBAIOIINM OOIIUE MPUHIUIBI OMUCAHMS,
XpaHEHUsI U MAHUNYJIUPOBAHUS JaHHBIMU./[aHHBIE, OTHOCAIIMECS K HEKOTOPOH
MpeAMETHON 00J1acTH, O0BEAUHSAIOTCS U CTPYKTYPUPYIOTCA TaKUM 00pa3oM, YTOObI
HaJl HAMHM MOKHO OBUIO BBINOJHITH HEOOXOJUMBIEC OMepaluu: OOHOBISTH,
N00aBJISITh HOBBIE JaHHBIC, yalATh HEHYKHbIC, U3BJIEKATh JaHHBIC, OTBEYAIOIINE
YCIOBUSIM TMOWCKAa. TUMUYHBIE TpUMEpbl Takod uHopManuu: TenedOHHbIN
CIIPABOYHMK, CBEJICHUS O CTYAEHTAX By3a, 3alKMCH O 3aKa3ax TOBAPOB H T.J.

Jlo mosiBieHHsI KOMIIBIOTEPOB BCs 3Ta MH(OpPMALIMs XpaHUIACh B ManKax WIH
KapToTekax. Ha xaxxaom nucte Oymaru wiu Ha KapToyke ObLT HameyaTaH OJaHK
(GbopMbI, B KOTOPOM OBUIM OCTaBJICHBI MYCThIE MECTa Ji 3alOJHEHUS JTaHHBIMHU.
Hamnpumep, B JIMYHON KAapTOYKE CTYACHTAa HYXXHO OBbLIO 3amOJHUTH rpadbl ajs
yKazaHusi (paMuiIuu, UMEHM U OTYECTBA, JAThl POXKACHUS U JAPYTUX CBEIACHUH.
Nudopmaiusi, oTHOCSAIIAsACA K OTACIBHOMY CTYJICEHTY, XpaHWJIACh Ha HECKOJIBKUX
KapToykaX. DTO OOCTOSITENHCTBO JOCTABISIIO HEMAJIO HEYJOOCTB COTPYJIHUKAM
JIeKaHaTa, TaK Kak mpocTasi cMeHa (paMUJIMKU TP HEBHUMATEIILHOCTH COTPYIHHKA,
BHOCHBIIIETO M3MeHeHus: B BJl, Morina mpuBECTH K MOSIBICHUIO «(PUKTUBHOTO»
cTtyneHta. Becbma 3aTpyaHuTteneH ObUl U MOUCK HYXHOM mH(bopMmauuu. Hepeako
JUISL TIOMYYEHUS] CHPABKU MPUXOANIOCH NEpeOupaTh COTHHU JIMYHBIX KapTOUEK.
Hcnonp3oBaHne KOMIBIOTEPOB IMO3BOJIMJIO YCTPAaHUTh MHOTHE MPOOJIEMBI,
XapakTepHble 171 HEeKOMIbIOTepHbIX bBJ[. Ilpm npaBUIBHOM NPOEKTUPOBAHUU
kommnbioTepHoi B/l noGaBiienre B Hee HOBOM MHGOpPMALUU U MOAUPUKAIUA YHKE
CYILIECTBYIOUIMX JAHHBIX NIEpecTaeT ObITh TPYAHOU 3a/jaueit, UpeBaTol OUIMOKAMMU.
C noMmoIlbl0 KOMIBIOTEPA MOXHO OBICTPO HAWTHU HYKHbBIE CBEJCHHUS, MPUUYEM
KpUTEPUI MOKUCKA MOXKET OBITh BECbMa CJIOKHBIM. Pe3K0 yrpoCTUINChH MOATOTOBKA
U TIeYaTaHWE paA3JIMYHBIX OTYETOB M HH(MOPMALMOHHBIX crpaBok. Ho, 4yToObI
BO3MOKHOCTH KOMIIbIOTEpa mipu padotre ¢ bJ/[ ObUM HMCHONB30BaHbl B TMOJHOMN
Mepe, HEOOXOIMMO MpPH €€ CO3JaHUM COOJIIoAAaTh ONpPEACIICHHbIE IIpaBUia
OopraHu3anuMd HWHQOPMAIIMM M TOJIb30BAThCSl MPOTPaMMHBIM OOECIIEUEHUEM,
CHEUUANIbHO TPEJHA3HAYEHHBIM JJIsl 3TUX ULenel. YacTo mosib30BaTeNnu XpaHsT
nanHele B Buae gokymenTtoB Wordwnm TtabmmnEXxcel. Ommako paborta ¢
nHpopMalMel,  coJeplKallleiics B HM30JMPOBaHHBIX  (ailnax,  BechbMa
3aTpyaHuTENbHA. Kak TEKCTOBBIE PEAAKTOPHI, TAK U ANEKTPOHHBIE TAOIUIIBI UMEIOT
CBOIO c(epy MPUMEHEHUST M HE B COCTOSHHM OOECHEYUTh MOJHOIEHHYIO
MOAEPKKY TaKuX TpaaullMoHHbIX (GyHKui B/I, kak:

XpaHeHue OOJIBIINX MAaCCUBOB MH(OpMaLINY;



WCKJIIOYEHUE WU CBEICHUE K MUHUMYMY TyOIMPOBAHUS TAHHBIX;

YCTaHOBJICHUE U MOJJEPKKA CBSA3EH MEXKAY IaHHBIMH,

3allUTa [EJIOCTHOCTU JaHHBIX

MpeI0TBpAIIAOMKX MosiBJieHHe B b/ HeKOPPEKTHBIX TaHHBIX,

OBICTPBII AOCTYII K HY>KHOU UH(pOpMAIIUH;

obOecrieueHrue CeKPETHOCTH,

MPOCTOTa BHECEHUS U3MECHEHUM;

BO3MOXKHOCTh OJIHOBPEMEHHOT'O JOCTyna K MH(OpMalUMU A1 HECKOJIbKUX
MOJIb30BaTEIICH.

2. [lopsimok BBITIOTHEHHSI pa0OTHI M COJIEPKAHKUE OTYETA
[Topsimok BBITIOTHEHHSI PAOOTHI:
1) Mudopmanus, faHHbIC, 3HAHUS.
2) TepmuHoIOTHS.
3) ABTOMaTH3MpOBaHHAs UH(POPMAITHOHHAS CHCTEMA.
4) IpeameTHast 001acTh HHHOPMAITMOHHON CHCTEMBI.
5) IMoHsATHE MOJICTTN TAHHBIX.
6) CTpyKTypHu3aLus JaHHBIX.
7) Onepanuu HaJ| TaHHBIMH.
8) OrpaHuueHus 1EIO0CTHOCTH.
9) Ha3znaueHre ¥ OCHOBHBIC KOMITOHCHTBI CHCTEMBI 0a3 TaHHBIX.
10) YpoBHU npeacTaBICHUS TaHHBIX.
11) [ToHsATHUSA CXEMBI U TOACXEMBI.
12) Uepapxudeckas Mmojenb ganabix (MM).
13) CereBast monenb ganabix (CM/T).
14) Pensuponnas moaeib nanubix (PMJI).
15) OTHoIIeHHE, CXeMa OTHOILICHHUS, CBONCTBA OTHOIIICHHS.
16) OcHOBHBIC U BCITIOMOTaTEIIbHBIC ONIEPAIMHU PEIISIIMOHHON aNreOphl.
17) OGmee mnpeacraBicHHe 00 OOBEKTHO-PEISIIMOHHOW W OOBEKTHO-
OPUECHTUPOBAHHOW MOJEISX.
CoaepxaHue oT4yera:
1) menb paboTHI;
2) 3aJ1aHKe Ha JIA0OPATOPHYIO pabOTy JUISI CBOETO BAPHAHTA,
3) aJITOPUTM peIIaeMoro 3aJaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTpombHBIE BOTPOCH

1) Uadopmanus, faHHbIC, 3HAHUS.
2) OOGmiee mpeacraBieHue 00 OOBEKTHO-PEIAIUOHHON M OOBEKTHO-
OPUEHTUPOBAHHOU MOJENSX.



JlabopaTopHasi pa6ora Ne 2
«BBeneHue B sA3bIK 0a3 maHHBIX SQL»

Ileas pabOTHI: 3HATH SA3BIK 0a3 JaHHBIX SQL

1. Kparkue TeopeTHiecKue CBEICHUS

SQL (OBbIYHO ITPOU3HOCHUMAS KAK "SEEQUEL") cumBommsupyer
cobort CTpykTypupoBaHHBIN SI3bIk 3ampocoB. DTO - S3BIK KOTOPBIM JaeT Bam
BO3MOXKHOCTh CO3/1aBaTh U pabOTaTh B PESIMOHHBIX 0Oa3ax NaHHBIX, KOTOpPbIC
SABJISIIOTCS. HAOOpaMHU CBSI3aHHOM MH(OpPMAILIMU COXPaHsIEMOU B TaOIHIIaX.

Mup 6a3 gaHHBIX CTAHOBHUTCS Bce Oosiee U OoJjiee €AUMHBIM, YTO IIPUBEIIO K
HEOOXOAMMOCTH CO3/IaHUSI CTAHJAPTHOTO A3bIKa KOTOPBI MOT OBl MCITOJIB30BAThCS
9TOObl ~ (PYHKIMOHHUPOBATH B  OOJBIIOM KOJMYECTBE PA3IUYHBIX BHUOB
KOMIIbIOTepHBIX cped. CTaHAapTHBIN S3BIK MO3BOJIMT TMOJIH30BATEISAM 3HAIOIIAM
OJIMH HA0Op KOMaH]I, UCTOJIb30BaTh UX YTOOBI CO3/1aBaTh, OTHICKUBATh, U3MEHSITH,
U TmepeaaBaTh HHOOpPMAIIMIO HE3aBHCHUMO OT TOro paboTal0T JM OHM Ha
MEPCOHAIBHOM KOMIBIOTEPE, CETEBOM paboyell CTaHIMU, WM HAa YHUBEPCAJIbHOU
OBM. B Hamem Bce Oosiee W 0ojiee B3aMMOCBSI3aHHOM KOMITBIOTEPHOM MHUpE,
MOJIB30BATENIb CHAOKEHBI TaKUM SI3BIKOM, MMEET OTPOMHOE IMPEHMYIIECTBO B
HCTIOJIb30BaHUN W 0000IIeHNH WHPOPMAIMU U3 PAJa MCTOYHHKOB C ITOMOIIBIO
OOJIBIIIOTO KOJIJTUYECTBA CIIOCOOO0B.

DNEraHTHOCTh U HE3aBUCUMOCTH OT CIICIM(PUKHA KOMITHIOTEPHBIX TEXHOIOTHH,
a TaKXe ero MOJAep)KKa JHUAEpPaMH TPOMBINLICHHOCTH B OOJACTH TEXHOJIOTHH
pEISIIIMOHHBIX 0a3 maHHBIX, caenano SQL, m BeposATHO B TedeHWE 0003pUMOTO
OyayImiero OCTaBUT €ro, OCHOBHBIM CTAaHIAPTHBIM SI3BIKOM. [lo 3TO¥ mpuuumHe,
10001 KTO X04ueT paboTaTh ¢ 6a3amu gaHHbIX 90-X rogoB gokeH 3HATH SQL.

Cragmapt SQL ompenensercs ANSI  (AmepukanckuMm HarpoHaabHBIM
HNucturyrom CraHaapToB) W B JaHHOE Bpemsl Takke mnpuHumaercs SO
(MEXJIYHAPOJJHOM OPIAHM3AIIMEN TII0 CTAHIAPTU3ALIMN).
OpnHako, OOJBITMHCTBO KOMMEPUYECKHX MpOorpaMm 0a3 JaHHBIX pacmmpsioT SQL
6e3 yBemomuiennss ANSI, mo0aBisisi pasHbIe APyrHe OCOOCHHOCTH B 3TOT S3BIK,
KOTOpbIE, KaK OHHU CUMTAIOT, OyIyT BecbMma MoJie3Hbl. IHOrIa OHM HECKOJIBKO
HapyIIalT CTaHAAPT SA3bIKA, XOTS XOPOIIWE UAEU UMEIOT TeHACHIUIO Pa3BUBATHCS
U BCKOpPE CTAaHOBUTHCS CTaHIAapTaMH 'pPbIHKA'" caMH IO cebe B CUIIy MOJIE3HOCTU
CBOMX KadecTB. B 3Toil kHure, mMbl OylieM, B OCHOBHOM, CIJI€IOBaTh CTAHAAPTY
ANSI, HO omHOBpeMEeHHO HHOTAa OYAET MOKa3blBaTh M HEKOTOpHIE HamOoJee
oOllIMe OTKJIIOHEHHUSI OT €ro CTaHAapTa.

Bpl 1OMKHBI NPOKOHCYJIBTHUPOBATHCS C JOKYMEHTAlMEW Ballero IakeTa
MporpaMM KOTOPBIM Bbl OyJeTe€ HCIOJIb30BaTh, YTOOBI 3HATh TJI€ B HEM 3TOT
crannapt BugousmeneH. [IPEXXJIE, HEM Bbl CMOXETE HCIIOJIb3OBATDH



SQL, BBI gomkHBI HOHATH YTO TaKOE PEISIIIMOHHBIC 0a3bl JaHHBIX. B 3TOM TiaBe,
MBI 3TO OOBSICHUM, M TIOKQXKEM HACKOJIBKO PEJISIIUOHHBIE 0a3bl JAaHHBIX MOJIE3HBI.
Mpsr1 He Oyaem oOcyxnate SQL IMEHHO 3/€Ch, ¥ €CJIH BBI YK€ 3HAETE ATU TOHITHUS
JIOBOJIBHO XOPOIIIO, BBl MOXETE MPOCTO MPOMYCTUTH 3Ty IaBy. B mo0om ciyuae,
Bbl JIOJUKHBI pPacCMOTpPETh TpU TaONMIBI KOTOPbIE TMPEAOCTABIAIOTCA U
OOBSCHSIIOTCS B KOHIIE TJ1aBbl; OHM CTaHYT OCHOBOW HAIlIUX HMPUMEPOB B ATOM
kaure. Bropas xommst 3Tmx Tabmui Haxomutcs [lpunoxkxenun E, u MBI
PEKOMEHAYEeM CKOMMPOBATH UX JUISl YI00CTBA CCHUIKH K HUM.
2. [lopsimox BeITIOTHEHHS pa0OTHI M COMIEPKAHUE OTYETA

[Topsiaok BHITIOIHEHUSI PAOOTHI:

1) SQL xak nexmapaTUBHBIN S3BIK 3aITPOCOB K PENSIIMOHHBIM 0a3aM JTaHHBIX.

2) Crannmaptel SQL.

3) [MonmuoxkecTBa s1361ka SQL.

4) O6wexthl B/1.

5) Tumbr nanabeix SQL.

6) OcuoBHbie kKoMauabl SQL (create table, insert, update, delete, select).

7) OnepaTopsl, PEAUKATHI, arPEerUPYIOINe (yHKITHH.

8) BioxeHHbIe 3anpoChl (KOPpeTUpOBaHHBIC M HEKOPPEITHPOBAHHEIE).

9) IIpencrasnenus (VIEW) 1 0COOCHHOCTH PabOThI ¢ HUMHU.

10) Ucnonp3oBanust NULL-3HaueHwi.

CoaepxaHue oT4yera:

1) menb paboTHI;

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy IS CBOETO BAPHAHTA,

3) aJITOPUTM pEIraeMoro 3aaaHus ¢ HeOOXOIMMBIMH MOSICHCHUSIMH;

4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCHI

1) SQL xak nexmapaTUBHBIN A3BIK 3aITPOCOB K PENSIIMOHHBIM 0a3aM JTaHHBIX.
2) IpencraBnenus (VieEW) 1 0cOOEHHOCTH pabOTHI ¢ HUMHU. VCroab30BaHHMS
NULL-3HaueHui.



JlabopaTopHasi pa6ora Ne 3
«JIEMEHTBI TPOCKTUPOBAHUS 0a3 JTAHHBIX»

[enb paboOTHI: 3HATH FJIEMEHTHI IPOCKTUPOBAHUS 0a3 TaHHBIX

1. Kparkue TeopeTHyecKue CBEICHUS

[IpoexktupoBanue b — ogHa u3 Hanbojee CI0KHBIX M OTBETCTBEHHBIX 3a/aY,
CBSI3aHHBIX C cO3JaHueM HH(OpPMAllMOHHOW cucTeMbl. B pesynbrare peiieHus
ATOM 3a/1auu TOJKHBI OBITH onpeesieHbl conepxanue b1, abpekTuBHbIN 11 Bcex
e€¢ Oynyuux MoJib30BaTeNie cnoco0 OpraHu3aluy JaHHBIX U UHCTPYMEHTAIbHBIC
Cpe/ACTBa yIpaBICHUS TaHHBIMH.

B xpynHbiX cucteMax npoektupoBanue bJ[ Tpebyer ocoboii TmIaTeNbHOCTH,
MOCKOJIbKY 1I€Ha JOMYIIEHHBIX HA 3TOM CTaJWU MPOCUYETOB U OMMOOK OCOOECHHO
Belvka. HekoTophie oMMOKH MPOEKTUPOBAHUS MOXKHO CKOPPEKTHPOBATH MO3XKE B
MpoIlecce  HAKCIUTyaTalldd € TIOMOIIBI0  CPEACTB  PECTPYKTypuU3allud U
peopranuzanuu bJ[, HO Takue omnepanuu SBISIOTCS BeChbMa TPYAOEMKUMHU U
JOPOTOCTOSIIUMH.

OcHoBHas 1enb npolecca npoektupoBanust bJ[ cocTouT B moyuyeHun Takoro
MPOEKTAa, KOTOPBIM YIOBIETBOPSET CACAYIOMIUM TPEOOBAHUSIM

1.  KoppektHocth cxembl BbJI[, T.e. 0aza momkHa OBITH TOMOMOP(HBIM
obOpazom monenupyemoit 110, rae kaxaomy o0bekTy [1O COOTBETCTBYIOT AaHHBIE
B mamsitu OBM, a kaxaomy mpolieccy — aJieKBaTHbIE MNpOLEenypbl 00pabOTKU
JAHHBIX.

2.  OOecricuenne orpanndcHuid (Ha OOBEMBI BHEIIHEH W OINEPATUBHOMN
HaMSTH B IPYTHE PECYPCHl BEIYUCITUTEITLHOW CUCTEMBI).

3. DddekTuBHOCTh (YHKIIMOHUPOBaHUS (COOJIOCHHE OrpaHWYCHHA Ha
BpEMsl pEaKIMM CUCTEMBI Ha 3aIpOC M OOHOBJICHHUE JTAHHBIX).

4. 3ammra gaHHBIX (0T COOEB M HECAHKIITMOHUPOBAHHOTO JIOCTYIIA).

5. IIpoctora u ynoOCTBO 3KCILTyaTallUU.

6. T'mOKOCTB, T.€. BOSMOKHOCTh Pa3BUTHUS U aJaNTanuu K u3MeHeHusM [10
1/viM TpeOOBaHMI TTOJTb30BATEIICH.

VY noBineTrBopeHue nepBbiXx 4-X TpeOOBaHUI 00s3aTENbHO JUISl MPUHSITHUS
MIPOEKTA.

B nacrosiiee Bpemsi co3faH psll CUCTEM aBTOMATHU3aLUU IMPOCKTUPOBAHUS
BJl, HO 3TH cucTeMbl 00J1a1al0T MHOTUMU HEIOCTaTKaMU U [IOATOMY HE CTaJIU MOKa
MacCOBBIM HHCTPYMEHTOM pa3padOTUHUKOB.

ITponecc mpoexktupoBanus b/l BkirouaeT B ceOsl ClAeayIONINE dTAIBI.

1. HuadopmarmonHo-norudeckoe (MHPOIOTHIECKOE) TPOSKTHPOBAHNE.

2.  Ompenenennie TpeOOBaHHWI K OINMEparmOHHONW OOCTaHOBKE, B KOTOPOM
Oyner pyHKUIMOHUPOBATh MHPOPMAIIMOHHAS CUCTEMA.

3.  Bwibop CYB/] u apyrux HHCTpYMEHTAJIbHBIX TPOTPAMMHBIX CPEICTB.

4.  Jloruueckoe npoektupoBanue b/I.

5.  @usnueckoe npoektupoanue b/I.

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTYETA



[TopsiaoK BBITIOTHEHUSI PAOOTHI:

1) IIpoekTrpoBaHUE KaK HTEPAIIMOHHBIN POIIECC.

2) NH(ponoruueckoe mpoeKTHPOBAHHE.

3) MeToapl HH(POJIOTHUECKOTO MPOCKTHPOBAHHSI.

4) Meron "cyIIHOCTh-CBSI3B".

5) Onpenenenune TpeOGOBaHUI K ONEPAIHOHHON 00CTaHOBKE.

6) Bwibop cucTeMbl ympaBicHHsS ~0a3aMH  JAaHHBIX W JIPYTHX
MHCTPYMEHTAIBHBIX TPOTPAMMHBIX CPEICTB.

7) Jlornyeckoe u pusnveckoe npoektupoBanue b/I1.

8) AHOMaTMH BBITIOJTHEHHS OTIepaIlfil MPH HeKoppekTHOM cxeme b/l

9) Hopmainu3zanust oTHOIIeHUH (110 4-if HOpMaTbHON (OPMBI).

10) [denopManu3aiiys OTHOIICHHUH.

CoaepxaHue oT4yera:

1) menb paboTHI;

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy IS CBOETO BAPHAHTA,

3) aJIrOpUTM peIraeMoro 3aaaHus ¢ HeOOXOIMMBIMH MOSICHCHUSIMH;

4) BBIBOJIBI 11O padoTe.

3. KoHTpoOsbHEIE BOTIPOCH
1) IIpoekTrpoBaHKe KaK UTSPAITMOHHBIN MPoIIecC.

2) Boeibop cucTempl ympaBieHHs ~0a3aMd  JaHHBIX W JIPYTHX
MHCTPYMEHTAJIBHBIX MIPOTPAMMHBIX CPEACTB.



JlabopaTopHas padora Ne 4
«Cuctems! yrpaBnenus 0azamu gaHabx (CYBJI)»

[{estb pabOTHI: 3HATH CUCTEMBI yIipaBiieHus 0a3amu qaHHbIX (CYB/I)»

1. Kparkue TeopeTuieckue CBEICHUS

Cucmema ynpasnenusi 6azou oannvix (CYB/]) — 3TO KOMIUIEKC S3BIKOBBIX U
MpPOTPaMMHBIX ~ CPEJICTB, TMpPEAHA3HAYEHHBIX JUISI CO3/JaHUs, BEJICHUS U
COBMECTHOT'O  HCIOJb30BaHUs  0a3bl  JAHHBIX  OJHMM  WJIW  MHOTUMH
MOJIb30BATEIISIMHU.

ITon apxumexmypou CVh/] nonumaror COBOKYITHOCTb OCHOBHBIX
XapaKTEPUCTUK KOMIIbIOTEpA U TMPOTPAMMHBIX CPENICTB, OOECIEUUBAIOIINX
¢yukiuonupoanue CYB/I.

CrpykrypHo Bce 00bekThl CYBJ] pa30uThl Ha CEMb OCHOBHBIX THIIOB:

e TaOmu1pI;
e DopmpEI;

« 3anpochlI;
e OTUeTHI,

o CTpaHul1Ibl;
e Makpochr;
e Monymnu.

Tabdauuma — 310 0THOPMATUPOBAHHOE MECTO MaMSITH, KOTOPOE CO3JAeTCs C
LETbI0 XPAaHEeHHS] B HEM JIaHHBIX. TaOnuilel onpenenstor ctpykrypy b/l u xpanst
Bcio wuH(popmaruio, wumernlyiocs B bJI. UToObl He mOBpeauTh JaHHBIC,
HaxoJsIIuecs: B TaOIUIAX, y MOJIb30BATENs HET MPSMOro I0CTyNa K TabIuIaM.

®opma —5TO0 MmAOIOH, C MOMONIIBI0 KOTOPOTO0 OCYIIECTBISIETCS BBOJ
uHpopManm B 0a3y JaHHBIX M, MPU HEOOXOAMMOCTH, HPOCMOTP 3ITOHU
MH(pOpMaLMKM Ha 3KpaHE MOHUTOpPA. DTU IIA0JIOHBI, KaK MPaBUIO, COOTBETCTBYIOT
MPUBBIYHOMY IS TIOJIB30BATEINS BUY JOKYMeHTa. DOpMBbI MOKHO pacrleqyaThiBaTh
Ha TBEP/YIO KOIHIO.

3anpoc —»310 TpeboBaHue, KOTOpoe (QopMHUpyeTCsl MOIb30BaTENEM IS
OCYULIECTBJICHUS] BHIOOPKU HYKHBIX JTAHHBIX U3 OJHOM WJIM HECKOJIbKHUX TaOJIHII,
CBSI3aHHBIX MeExay cobOoi. C MOMOIIbIO 3ampoca MOXKHO TakKXe H3MEHUTh
(0OHOBHTH, YIAINTh, TOOABHTH) JAHHBIC B CYIICCTBYIOIIME TAOJUIBI MM Ha 0a3e
TUX TaOJUIl CO3/1aTh HOBBIE TAOJHUIIBI. 3ampoc MOXKET (OPMHUPOBATHCA C
TTOMOIIIBIO TOTOBOTO oOpasma (6anka) c TTOMOIIIBIO
cpexncts QBE (Query By Example — zanpoc no obpazyy) nnu ke B COOTBETCTBHH C
WHCTPYKIIMEH CIIEHATIBHOTO S3bIKa CTPYKTYPUPOBAHHBIX 3anpocoB — SQL.

OT14er —3T0 OTHOPMATUPOBAHHBIA BBIXOJHOW JOKYMEHT, COAEpPKAIIUMA
HEOOXOJMMbIE CBEJICHHMS U TpeAHA3HAUYEHHBIN I BbIBOAA Ha medarb. Otuer
dbopmupyeTcs Ha OCHOBE 3alpoca U TeX YCIOBUM 0TOOpa 3amuceid, KOTOpbIE B ’TOM
3anpoce MPOMUCAHBI.

CtpaHuna -93TO cCHEHUATBHBIAH OOBEKT 0a3bl JaHHBIX, (HAKTUYECKU
ABJISIIOIIMICS ~ CTpAaHMIIEH JOCTyla K JaHHBIM M NOpEAcTaBisieT coOoi
crienuanu3upoBanubeiii THn Web-cTpaHull, mpexHa3HaYeHHBIX I MPOCMOTPa |



pabothel yepe3 MHTepHeT ¢ maHHBIMH, XpaHsammumucs B b/l opucHoro makera MS
Access. Cama mo cebe cTpaHuIlla He SBIsSETCA 0a30i JAHHBIX, HO COJIEPKUT
KOMIIOHEHTBI, Yepe3 KOTOPhIC OCYIIECTRISICTCS CBsI3b, nepeaanHoi Web-cTpaHuIibl
¢ 06a3oi nanHbIix. CTpaHHUIIA TOCTyNA K JaHHBIM MOXET Tak)Ke BKIIOYATH JaHHBIC
JAPYTUX UCTOYHUKOB, Hanpumep, MS Excel.

OOBEKTHI tunia Makpocsl 1 Moay/am OTHOCATCS K cpencrBam
aBTOoMaTH3anuu 00padoTku maHHbIX B BJ]. Oum co3garorcs Ha si3pike VBA (Visual
Basic for Application), koTopslii BCTpoeH B HHCTpyMEHTAJIbHBIC CPelICTBA odrca.

Maxkpoc — 310 HaOOp KOMaH[, MpeAHA3HAYCHHBIX ISl BHIIOJHEHUS! KaKHUX-
nubo JACUCTBUM, pealn3yeMbIX OJHOW KOMaHI0H. YI0OCTBO HCIOJIL30BaHUs
MaKpoOCOB COCTOMT B TOM, 4YTO OH I[O3BOJISIET OOBEAMHUTH B OJHOM OJIOKE
pa3pO3HEHHBIE oOmepalnuu 00paOOTKH MAHHBIX, MPU 3TOM JOCTATOYHO OJHOTO
Ha)KaTusl KJIABUIIKM BbI30BA MAaKpOCa, YTOOBI BBHIMOJHUIICA 3HAYUTEIbHBIN 00BEM
paboOTHI [0 YIPABICHUIO CIIOKHBIM ITPOIIECCOM, HAIIPUMED, pacreyaTka OTYETa.

Moayab —3T0 cBoero poja «koHTeilHep» st koma VBA, B kotopom
COJIep)KaTCs OJHA WJIM HECKOJbKO moanporpamm (mporenyp wid (GyHKIHN),
o0ecrneunBaronX BHIMOJHEHNUE TEX WU UHBIX ONEpalinii.

2. [Topsiiok BBITIOMTHEHUS paOOTHI M COJICPKAHNUE OTYETA
[Topsi0K BBITOJIHEHUST PAOOTHI:
1) Haznauenue CYB/I.
2) Knaccudukanus CYB/I.
3) Ocuoeubie ¢yHkiuu CYBJ] (oOecrneuenue orunueckord M (hU3MUECKOM
nenoctHocty bJI, mormdeckoit u usnyueckoil He3aBUCUMOCTH bJI, 3amuThI
JTaHHBIX).
4) AnmuHucTprpoBaHue 0a3bl JaHHBIX. CII0BapU-CIPABOYHUKH JAHHBIX.
CoaepxaHue oTyera:
1) uenb paboTHI;
2) 3a7aHKe Ha J1a00paTOPHYIO padoTy JUIsl CBOCTO BApUAHTA;
3) aJITOpUTM pEeIraeMoro 3aJaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTPOCHI

1. OcuoBubie pynkiuu CYB/I.
2. AIMHHUCTpHpOBaHKE 0a3bl JaHHBIX. CI0BapH-CIIPABOYHUKH JTAHHBIX.



JlabopaTopHas pa6ora Ne 5
«@u3nyeckass OpraHu3aus JaHHBIX»

Lenb paboThl: paccMOTPETh (PU3NUECKYIO OpTraHU3AIUI0 JAHHBIX
1. Kparkue TeopeTHyecKue CBEICHUS

Ilox ¢usuueckoit opranuzamueit b/ moHnmMaercss COBOKYIMHOCTh METOJIOB U
CPEACTB pa3MEIICHUs AAHHBIX BO BHEIIHEW MAMATH W CO3JaHHAs HAa MUX OCHOBE
BHYTpeHHss (pu3uyeckass) MOJCTb JAaHHBIX. BHYTpEHHSS MOJIEIb SBIISCTCS
CPEICTBOM OTOOpa)KEHHUs JIOTMYECKONM MOJEIN JaHHBIX B (PU3HYECKYIO Cpeay
XpaHeHus. B oTinune OT Jormdyeckux Mojeneil ¢usndeckas MOJETb JaHHBIX
CBSI3aHA CO CITOCOOAMU OpPTraHU3alMK JAHHBIX HA HOCUTENSIX, METOJaMH JI0CTyIa K
naHHbIM. OHa yKa3bIBaeT, KaKUM OOpa3oM 3alKCcHu pa3MellaroTcs B 0aze JaHHBIX,
KaKk OHHM YNOPSJAOYMUBAIOTCA, KAK OPTaHU3YIOTCS CBSI3M, KAKAM IYTEM MOXHO
JIOKaJIM30BaTh 3aMUCHU U OCYIIECTBUTH UX BHIOOPKY.

Buytpennsis mogens pazpadbateiBaetcs cpencrsamu CYB/I.

OuyeBuHO, 4YTO JNIO0asi JOrMYecKass MOJENIb MOXET ObITb OTOOpa)keHa
MHOXECTBOM BHYTPEHHHMX MOJEJEH NaHHBIX MOJOOHO TOMY, KaK OJWH U TOT K€
aITOPUTM MOKET OBITh MPEICTABICH MHOKECTBOM HKBUBAJIICHTHBIX IMPOTPAMM,
COCTaBJICHHBIX Ha OJHOM WJIA Pa3HbIX S3bIKax NporpammupoBaHus. OgHa w3
BHYTPEHHHUX Mojeied Oyaer onTuMainbHOW. B kadecTBe  KpUTEpHUEB
ONTUMAJIBHOCTA  MCIOJB3YIOTCSI MHWHHUMAJIbHOE BpEMsI OTBETAa  CHCTEMBI,
MUHHUMAaIbHBII 00bEM NaMsITH, MUHUMAJIbHBIC 3aTPaThl Ha BeJeHUE 0a3 JaHHBIX U
Ap.

OcHoBHBIMH cpencTBaMu (u3ndeckoro MozenupoBaHusi B buJl sBisitorcs
CTPYKTYypa XpaHEHUs TaHHbBIX, TIOUCKOBBIE CTPYKTYPHI U SI3bIK OMUCAHUS JAHHBIX.

B nmpocreitnieM citydae CTpyKTypy XpaHEHUs JTaHHBIX MOKHO MPEACTABUTH B
BHUJIE CTPYKTypbl 3amucu (Qaiina 0a3bl JIaHHBIX, BKIIOYAIOLIEH TOJISI 3aIuCH,
MOPSAIOK WX pa3MEILICHUs, TUIBl W JJIMHBI Nojed. Eciaum cTpykTypa XpaHeHus
JTAHHBIX B OCHOBHOM IIpeJHa3HauYeHa JJI yKa3aHus croco0a pa3MelleHus 3anucei
U TOJIeH, TO MOUCKOBBIE CTPYKTYPhI ONPEACIISIOT CIOCO0 OBICTPOrO HAaXOXKICHUS
stux 3anuceil. [loaTomy paznuyaror aBa npuHuuna pusnyecko opranuzanuu b1
OpraHu3alus Ha OCHOBE CTPYKTYpbl XpaHEHUs [JaHHBIX M OpraHu3anus,
coyeTarlas CTPYKTYpy XpaHEHUs JAHHBIX C OJHOM WM HECKOJIbKUMU
MTOMCKOBBIMH CTPYKTYpPaMH.

KoneunbiM utorom paspaboTku ¢uinueckoi opranuzanuu bJ[ sBastorcs
0a3bl JaHHBIX — (aitn 0a3bl NaHHBIX U (Pailibl MOUCKOBBIX CTPYKTyp. B IIK »TH
¢daiutbl MOTYT OBITH ITOCJICJIOBATCILHBIMH WM TIPSIMBIMH (MMEeTCS B BHIY
MIOCJICIOBATEIHHOTO WIIH MTPSIMOTO JIOCTYTIA).

N3 mHOxkecTBa TUIIOB MOUCKOBBIX CTpyKTyp B CYDB/l Ha IIK wame Bcero
WCIOJIB3YIOTCSL JINHEMHBIE W IEMHbIE CHUCKHA, WHBEPTHUPOBAHHBIC M WHJICKCHBIC
(hailibl.

2. [Topsiox BeITIOTHEHHS pa0OTHI M COJIEPKAHKE OTYETa



[TopsinoK BBITOJIHEHUST PAOOTHI:

1) Mexanu3mbI cpeibl XpaneHust u apxutektypa CYB/I.

2) [IpocTpaHCTBO MAMSITH U Pa3MEIIEHUE XPAHUMBIX JTAHHBIX.

3) Crpyktypa XpaHHMbIX daHHbIX (Ha mpumepe popmara DBF u CYB]]
Oracle).

4) CriocoOBI pa3MeIeHus ¥ JOCTYIa K JaHHBIM.

5) UunexkcupoBaHUe TaHHBIX.

6) JIuHeiiHbIe 1 MHOTOYPOBHEBBIC HH/ICKCHI.

7) CocTaBHBIC HHICKCHI.

8) HUcnonb30BaHKEe HHICKCOB.

9) MeToapl XEIIMPOBAHHSI.

10) Mcnonp30BaHHE XCITUPOBAHUS.

11) Knacrepusanus JaHHBIX.

12) Vcnionp30BaHKUE KIACTEPOB.

CoaepxaHue oTyera:

1) mens paboTHI;

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUIS CBOETO BAPHAHTA,

3) aJITOpUTM perraeMoro 3ajaaHus ¢ HeOOXOIMMBbIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEBIE BOTPOCH

1) Mexanu3mbI cpeibl XpaneHust u apxutektypa CYB/I.
2) Vcrnionb30BaHue KIacTEPOB.



JlabopaTopHasi pa6ora Ne 6
«MexaHu3MbI JOCTyNa K TaHHBIM»

HCJ’IB pa6OTBI: 3HAaThb MCXaHHU3MBbI 1OCTYIIA K IdHHBIM

1. Kparkue TeopeTHyecKue CBEICHUS

TexHonoruum Jgoctyna K JaHHBIM SIBISIFOTCS Ipocioiikoil Mmexay API
KOHKPETHOTO  CepBepa M  MPUIOKEHHEM  TOJb30BaTEeNs, MPEAOCTABIISSA
MPOTrPaMMHUCTY MPOCTON YHUDUIIMPOBAHHBIN MEXaHU3M PabOTHI C JaHHBIMHU.

Ha cerognsimiHuii J1eHb CYIIECTBYET MHOXKECTBO TEXHOJOTHM AOCTyNa K
nanabiM, Takmx kak BDE, OLE, ODBC, DAO, ADO, m 10 cux mop
pa3palaTbiBalOTCA HOBBIE, OoJee HaJlexKHble, YIO0OHBIE B padore u Oolee
OBICTPOACHCTBYIOIINE TEXHOJIOTHUH.

MexaHu3mbl  JocTyna K 0a3aM JaHHBIX CHIDKAIOT CIIOKHOCTh OOMeHa
uHopMmanmeit ¢ 6azamMu, 0JJHAKO MHTEPIpPETALUs PE3yJIbTaTOB UX PabOThI TaKKe
JOCTaTOYHO Tpyaoemka. Ilostomy peanuzoBaHbl HAO0OpPbHl KOMIIOHEHTOB,
npeHa3HaueHHBIC /1J11 B3aUMOJICUCTBUS C MEXaHU3MaMHU OOMEHa.

Takum 00pa3oM, MOXKHO BBIJIENIUTh HECKOJIBKO CYOBEKTOB, YYaCTBYIOIIUX B
JIBWO)KCHUN WH(POPMAIMU MEXIy 0a30H JaHHBIX U TPHIOKeHUEM (Harmpumep,
MOJIb30BATEIIbCKUM HHTEpQEHcoM):

1) wunTepdelicHas dYacTh TPWIOKCHHS WM €ro NporpaMMHas YacTh,
MaHUITyJIHpYomIas nHpOpMaInue, XpaHuMo# B 6a3e JaHHBIX.;

2) KOMITOHCHTBHI, O0OECIEYHMBAIOIINE CBS3b NPUIOKEHHS C MEXaHU3MOM
JO0CTyTa K 0a3e JaHHBIX,

3) MexaHu3M J0cTyna K 0a3e TaHHBIX;

4) Ga3a JTaHHBIX.

2. ITops10K BBITIOJTHEHUS paOOThI U COJIEPKaHUE OTYETa
[TopsiOK BBITOJIHEHUST PAOOTHI:
1) PabGoTa B pexume KIIHEHT-CEpBEp.
2) Jloctyn k 6a3aM JaHHBIX B MHOTOTIOJIH30BATEIILCKUX CHCTEMAX.
3) TpaH3akmus Kak MEXaHH3M 00CCIICUYCHHS HEITPOTHBOPEIHBOCTH JTaHHBIX.
4) CBoiicTBa TpaH3aKIHil.
5) B3auMoBIHsIHHE TPAH3AKITHH.
6) YpoBHHU U30JISAIUH.
7) YpoBHHU OJIOKHPOBOK.
8) biokupoBKa Kak CPeJICTBO pa3rpaHUICHUS JOCTyIIA.
9) MexaHU3M BPEMEHHBIX OTMETOK.
10) MHOTOBapuaHTHOCTb.
CoaepxaHue oTdera:
1) nenb padoTHI;
2) 3aJ1aHKe Ha JIA0OPaTOPHYIO pabOTy JUIS CBOETO BAPHAHTA,
3) aJITOPUTM peIraeMoro 3aaaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.



3. KoHTposbHBIE BOTIPOCHI

1) PabGoTa B pexuMe KITUSHT-CEPBED.
2) ApXHWTEKTypa KIIMEHT-CepBep s 0a3 JTaHHBIX.
3) Opranusarus uHTepdeiica Kk 6a3e JaHHBIX.



JlabopaTopHas pa6ora Ne /
«Opranuzanys IpUIOKEHUH Ha OCHOBE 0a3 JaHHBIX»

Lleap pabOTHI: pacCMOTPETH MPOIECC OpraHU3aIllUH MPUIOKCHHI Ha OCHOBE
0a3 JaHHBIX

1. Kparkue TeopeTHieckue CBEICHUS

B Hanbonee oOmeM Bujae 0a3y JaHHBIX OMNPENESIOT KaK COBOKYIMHOCTh
B3aMMOCBsI3aHHOW wuHMopManuu. M3 3Toro ompeneneHus BHITEKAET BaKHAs
ocobennocTs bJl, cocrosmas B ToMm, uto b/ BKIIro4aeT HE TOJIBKO caMU JaHHBIC,
HO U CBA3UM Mexay HUMU. OmHOM W3 THaBHBIX uJed 0a3bl JAaHHBIX SIBJISIETCS
COBMECTHOE XPaHEHUE JIaHHBIX C UX OMHCAHUAMHU. biaromaps 3ToMy XpaHUMBIE
JAHHBIE CTAHOBSTCS «OTKPBITHIMU», MIOHSTHBIMU JIJIS1 JIIOOOTO YKClia MPUIIOKEHUH,
pabortatomux ¢ 0Oazoil. D10 gemaetr BJ] camocTosiTenbHBIM HMHGOPMAIMOHHBIM
pecypcoM, KOTOpPBII MOMKET MHOTOKPAaTHO UCIIOJb30BAThCSA  Pa3UUYHBIMU
MPUJIOKEHUSIMHU, OCTABASICh MTPU ATOM HE3aBUCHUMBIM OT HUX.

Kpome Ttoro, uro 0a3a omuchiBaeT JaHHBIC, OOBSICHAET HUX 3HAUYCHUE U
CTPYKTYpY, OHA MOJJECPKUBAET OIMpPECICHHbIC OTPAaHUYCHHUS, HAKJIaJbIBaeMble Ha
ATU JAaHHbIE, HAIPUMEP OMPEEIISIeT TUI JAHHBIX, UX Pa3MEPHOCTD U T.II.

Takum oOpaszom, 6aza OaxHblx IPEACTABISIET CcoOOW Hekuil uHOP-
MallMOHHBIA PECypCc CTPYKTYPUPOBAHHBIX JIaHHBIX, MPEAHA3HAUYCHHBIN IS
MHOTOIIEJIEBOTO, MHOTOKPATHOTO HCHOJIb30BaHUSI B KOHKPETHBIX MPEIMETHBIX
oOJnacTsix.

ba3pl maHHBIX paboOTAalOT MOJA YNPaBICHUEM CHUCTEM YIIpaBlieHHs Oa3zaMu
nauabIX (CYB/]), koTophie onpeaesiroTes Kak COBOKYITHOCTD SI3BIKOB M ITPOTPaMM,
HEOOXOAMMBIX NI paboThl ¢ 0azoit maHHbIX. CYB/l mMo3BOIAIOT cOo3/MaBaTh 0a3bl
JAHHBIX, BHOCUTh U U3MEHSATh HH(POPMAIUIO B HUX, OCYIIECTBISATH JOCTYM K 3TON
uHpopmanmu. CxemMa opraHuzalud OPOTPAMMHOTO W HMH(YOPMAILIMOHHOTO
oOecrieueHus B ciydae vucnoib3oBanuu CYBJ] Oyner npuHIUNNaIbLHO UHOM.

[Tpunoxenus: yepes CYB]] oOpaimiaroTcss K AaHHBIM, XpaHSIIUMCS B OJHOMN
WM HECKOJbKMX 0a3ax pgaHHbIX. Ilpu 3TOM opranuzanusi OpOrpaMMHO-
MH(QOPMAIIMOHHOTO KOMILJIEKCA OIpeNeNsieTcsl Yxe He NporpaMMHBIM, a
nHpOpMalIMOHHBIM oOOecreueHreM. JlaHHbIE OKa3bIBAIOTCS HE3aBUCUMBIMU OT
MPUIOKEHHM, TPUIIOKEHUS, B CBOIO OYEpedb, MOTYT UCIOIb30BaTh JIOObIE
JIaHHbBIe, cojepkamuecss B 0aze. CYBJ| moamepkuBaeT I€IOCTHOCTH JIaHHBIX,
OMpEeNIeNIIeT COBMECTHOE UX HCIOJIb30BaHUE PA3IUYHBIMU MpPOrpaMMaMu U
pa3HBIMM TOJIL30BATENIIMU, B TOM WJIM HMHOW Mepe obecrieunBaeT 0e30MacHOCTh
uHpopMauu.

2. [Topsiiok BBITIOTHEHUS paOOTHI M COJIEPKAHHUE OTYETa
[Topsi0K BBITOJIHEHUST PaOOTHI:
1) ApxuTekTypa KIHUCHT-CepBep s 0a3 JaHHBIX.
2) Texunonoruu nocrymna k 6aze ganueix (ADO, BDE, ODBC).
3) XpaHUMBIC TIPOIIEAYPHI.
4) Tpurrepsl 0a3 TaHHBIX.



5) Opranmzarius uaTepdeiica k 6a3e JaHHBIX.

CoaepxaHue oTyera:

1) uenb paboTHI;

2) 3aJ1aHKe Ha JJA0OPATOPHYIO pabOTy JUISI CBOETO BAPHAHTA,

3) aJIrOpUTM peIraeMoro 3aaaHus ¢ HeOOXOIMMBIMH MOSICHCHHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTIPOCH

1) ApxuTekTypa KIHUSHT-CepBep s 0a3 JaHHbIX.
2) Opranuzanus uHTEpdEiica K 6a3e JaHHBIX.



JlabopaTopHasi pa6ora Ne 8
«CneunanbHast 00padoTka b/1»

Ilenb pa®oThI: 3HATH, KaK MPOMCXOIUT CcrelnaibHas 00padoTka b/l

1. Kparkue TeopeTHiecKkue CBEICHUS

bonsmuacTBo CYBJ[ MMeoT B CBOEM COCTaBe CHEHHAIbHBIE CpPEICTBA
00pabotkn BJI, Takue kKak KOHTPOJb JOCTOBEPHOCTH JAHHBIX M OOECIeUYeHHE
3alUTHl JAHHBIX OT COOEB TEXHUYECKUX CPEICTB M HECAHKIIMOHUPOBAHHOTO
UCIIOJIb30BaHUS.

OOecrieueHrue 1EJIOCTHOCTH JAaHHBIX KacaeTcsl 3allluThl OT BHECEHHUS
HEMpEeTHAMEPEHHBIX OMIMOOK U MpeaoTBpalieHus nocieauux. OHO TOCTUTaeTcs 3a
CYET MPOBEPKUM OTPAHUYECHUI IEIOCTHOCTH — YCJIOBUM, KOTOPBIM JOJIKHBI
YAOBJIETBOPSITH 3HAUCHUS JAHHBIX.

PaccmoTpum paznuyuHbie TUIBI OTPAHUYEHUHN 1IETOCTHOCTH:

1. VHukanmeHOCTh 3HaueHus neppuyHoro kioda (PRIMARY KEY).

2. YHUKAIIbHOCTh 3HAYCHUST KOMOWHAIINY KITFOUEBBIX TOJICH!

UNIQUE(A),

rae A —arpulyT Wik KOMOUHALNS aTPUOYTOB.

(1,2 — cTpyKTypHBIC OTpaHUYUCHUSI.)

3. 3amanue nuama3oHa 3HAYCHUH aTpuoyTa!

BETWEEN min_value AND max_value

4. 3aianrie B3aMMOOTHOILICHUM MEX Yy 3HAUCHUSIMU aTPUOYTOB:

A @ B,

rne @ — oneparop otHouIeHus (Hampumep, 3Hak ">").

5. 3ajjaHue CIMCKa BO3MOYHBIX 3HAYEHUN

IN (valuel, value2,... valueN)

6. Onpenenenue ¢popmara arpuOyTa (HapuMep, JaThl HIU YUCIIA).

/. Onpenenenure AoMeHa aTpuOyTa Ha OCHOBE 3HAYEHUU JApyroro arpulyra:
MHOXECTBO  3HAQYEHUW  HEKOTOpOro  arpulOyra  OTHOIICHUS  SBJISIETCS
MOJAMHOKECTBOM 3HAUEHUH APYroro aTpudyTa 3TOro WK JPYroro OTHOIICHUS.

3.-7. — oTpaHUYCHHS HA 3HAYCHUS JAHHBIX.

8. OrpannycHusi Ha OOHOBJICHHE NAHHBIX (HAIpUMEp, Ka)JJIoe CIICIYIOoIIee
3HaYeHHE aTpHOyTa JOHKHO OBITH OOJIBIIE IIPEABIAYIIETO).

9. OrpaHuueHuss Ha TapaUICIbHOE BBIMOJIHEHUE oOmepanuid (MeXaHUu3M
TPaH3aKIMH) U TPOBEpKa OIPAaHUYCHHUN IICJIOCTHOCTH ITOCJIC OKOHYAHUS BHECCHUS
B3aMMOCBSI3aHHBIX U3MEHEHUM.

Peanuzanusa orpanwyeHuid 1enoctHocTH Bosznaraetca Ha CYDBJl wnm
BBINIOJIHAETCA C IIOMOILIBK CHEHHANBHBIX MNporpaMmHbix wmoayien. CYDBJI
MPOBEPSET BBHINOJHEHUE OrPAHUYEHUN IEJIOCTHOCTH TMPU KaxAOW omepanuu
moaudukanuu BJl, ecnu »Ta omepauusi MOKET HapymHTh 1enocTHOCTh BJI. Ota
MpOBEpKa MPOBOAMUTCS JIMOO cpa3y mociie BbIMoJHeHus omeparopa DML, nubo
nociie BeIMONHEHUs Bcei Tpan3aknuu. ([lo crammapry I1SO stHM  MOXHO

ynpaBisiTe. 1lo ymonuaHuro mpoBepka MPOBOAUTCS IIOCIE KaXKJIOW OIlepanuu
DML).



TepmuH 3amuTa JAHHBIXO3HAYACT NPEAYNPEKICHUE CIYYaHHOrO HIIH
HECAHKIIMOHUPOBAHHOTO JOCTYMA K JIAHHBIM, UX U3MEHEHUS WIH PAa3pyIICHUS CO
CTOPOHBI TOJIH30BaTENECH WM MpU cOOAX anmmapaTypbl. 3alluTa BKIIOYAET B ceOs
JIB€ OCHOBHbIE (PYHKIHMH: oOecriedeHue Oe30MacHOCTH JaHHBIX M obOecredeHue
CEKPETHOCTHU JIaHHBIX.

2. ITops10K BBITIOJTHEHUS paOOThI M COIEPKAHNUE OTUETa
[TopsinoK BBITOJIHEHUS PAOOTHI:
1) OnTuMu3anys BHIMTOJTHEHUS 3aITPOCOB.
2) Llenn v KpUTEPHUH ONITUMU3AIINH.
3) MeTo1bl ONITUMHU3ALIHH.
4) IMopsAa0K ONTHMH3AIMH BBITIOTHEHHS 3aITpOCa.
5) OGecneueHre 3alnThl JaHHBIX.
6) bezonacHocTh maHHBIX (0OecnieueHne PU3NICCKON 3alUTHI).
7) 3ammra OT HECAaHKITMOHUPOBAHHOTO JJOCTYTIA.
8) Obecneuenue 1EI0CTHOCTH JaHHBIX.
CoaepxaHue oTyera:
1) menb paboTHI;
2) 3a71aHKe Ha JJA0OPATOPHYIO pabOTy JUIS CBOETO BAPHAHTA,
3) aJITOpUTM peIraeMoro 3aJaHus ¢ HeOOXOIMMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTPOCH

1) OnruMu3anys BHIIIOJIHEHHS 3aIIPOCOB.
2) ObecneueHne 1eI0CTHOCTH JaHHBIX.



JlabopaTopHasi pa6ora Ne 9
«Pacnpenenennbie 6a3pl nanubix (PBJ1) 1 GRID-cuctembr»

[lenp paboThl: 3HaTH pacnpeaencHHble 0a3bl ganHbix (PBJ) m GRID-
CHUCTEMBI

1. Kparkue TeopeTHieckue CBEICHUS

JIOCTUTHYTBI YpPOBEHb TEXHUYECKOT'O Pa3BUTHUS OTACIbHBIX BEIOMCTBEHHBIX
LEHTPOB JAHHBIX MPUHIUIIUAIBHO MO3BOJISET yKe ceifyac 00ecednTh JOCTATOYHO
BBICOKYIO OTIEPATUBHOCTD JIOCTYyIA Moab3oBaTeneil. Ho Ha oOciyuBaHue B 0JTHOM
LEHTpE TPeOYyeTCsI MHOTO YCUJIUH ISl TOAiepKaHusl akTyanbHocTy B/

B cBi3m ¢ pacTymedl CIOXKHOCTBIO U pa3HOOOpa3ueM  JIaHHBIX,
MPEACTABIAIONIMX HHTEPEC JUIsl Pa3IUYHBIX OTpacied SKOHOMHUKH CTpaHBbI,
obecrieueHre moTpedbuTenel nHpopManred U3 OJHOTO LEHTPa HEU30EKHO CTajlo
cnoxHee. B nenTpanm3zoBaHHbIX bBJ[ BEJOMCTBEHHBIX IIEHTPOB JAHHBIX
MOJIb30BATEIM TPATHJIA MHOTO BPEMEHHM Ha TOWCK CBEJCHUU O JMaHHBIX (IHU H
JaKe HeJeNN) U A0CTyM (MAHYTHI, 9achl, @ IpH OOJIBITUX 00beMax JaHHBIX U JTHH)
K JAaHHBIM. TpyI0E€MKOCTh cOo3JaHus UHGOPMALIMOHHON CUCTEMBI ¢ OTpOMHON BJ]
00yCIOBIMBAETCS CIOKHOCThIO cOBpeMeHHbIX CYB/I, ux HacTpoiikoii, a 0COOEHHO
pa3pabOTKON peallbHBIX CXeM OOCIYyKMBaHUE MOJIb30BATENEH, OpraHu3anuu padbot
o co3ganuto b/, obecrnedeHnio nx HaIeKHOCTH U 0€30ITaCHOCTH.

Coznanue pacnpeneneHubix b/[ 6asupyercst He Ha mycTtoMm Mecte. Ha nepBom
ATare pa3BUTHS IIEHTPATU30BAHHON 00pabOTKU JaHHBIX B MIECTUACCATHIX, Havalle
CEMUJIECITHIX TOJIOB OBUIM 3aJ0KEHBI OCHOBBI COOpa JaHHBIX Ha TEXHUYECKUX
HOCHUTEJISIX, HA BTOPOM 3Tale - Cepe/IMHa CEMHUAECAThIX — HA4aJl0 BOCBMUJIECITHIX
rojioB - pazpadboransl ACY, AUC, ABTOMaTU3UpOBAHHBIE CUCTEMBI ISl HAYYHBIX
uccienopannii (ACHU), Ha TpeTheM — B KOHIIE BOCBMHJIECATHIX TOJOB - OBbLIN
co3aHbl 0a3pl U OaHKW JaHHbIX. llocieaHue necATHIIETHUS XapaKTEPU3YIOTCS
pazButueM  VHTepHET—  TEXHOJIOTMH,  KOTOpblE  TMO3BOJISAIOT  CBA3ATh
pacrtipenenieHHble  MHTEpHET-y3/1bl B  OAHY CE€Th. OJTH 3Talbl OTPAXKAIOT
MPEEMCTBEHHOCTh B Pa3BUTUU CHUCTEMbl IepepaboTku uHpopManuu. PemieHue
3a/1ad Ha Ka)KJIOM U3 HUX OCYIIECTBIISIOCh B COOTBETCTBUU C PEAJIbHBIM YPOBHEM
pa3BUTUA METOJOB aBTOMATU3MPOBAHHOW 0OpaOOTKM JaHHBIX, MPOTPAMMHOTO U
TEXHUYECKOr0 OO0EeCleueHuss U CO3Jal0 MPEANOChUIKKM JJis Tepexoja K
OuepeHOMY ATally — CO3JaHui0 pacnpeneieHHblX b/l u ynanenHoit o0paboTku
naHHbIX. [leHTpanu3oBaHHBIM COOpP JAHHBIX MO3BOJIAI COKPATUTH TPYI103aTPAThI
Ha cOOp, MOMCK W CHCTEMATHU3alMI0 JAHHBIX, YMEHBIIUTH CPOKH OOpabOTKHU
OOJIBIIIMX MACCUBOB JAHHBIX, YBEIUYUTH MOJHOTY 0OpabaThIBaeMbIX JAHHBIX, B
T.4. 32 CYET MEXIYHApOJHOrO M MEXBEIOMCTBEHHOTO OOMEHa, O0EeCreyuTh
OJIHOPA30BOE 3aHECEHME JaHHBIX Ha HocUTeNb. [locineaHee mo3Boauio o0ecneynuTh
MHOTHE YYPEXKJEHUSI KOMUAMH OCHOBHBIX MAaCCHBOB JaHHBIX Ha CMEHHBIX
TEXHUYECKUX HOCHUTENSIX, 0€3 uero mepexo] K CileAYyIoIeMy 3Tamy Obul Obl
HaMHOTO TpyJHEH, Tak Kak He Obl1 Obl HAKOIICH OIBIT 0O0pabOTKH HaHHBIX B
pPErMOHANIBHBIX OpPraHu3alMsiX, He ObLI0 Obl MPO(ECCHOHATBHBIX KOJIEKTUBOB B
HUX.



MHorue KpynHble KOMIIAHMHM YK€ MHOTO JIET pa3padaThiBalOT CPENICTBA,
MO3BOJIAIONIME MOBBICUTH 3()PEKTUBHOCTH AOCTYINA K YIOaJl€HHBIM Yy3liam. Tak B
Poccun eme B BOCBMHAECSTHIE TOJBI OBUIM CO3JaHBI ONEPATHUBHBIE CUCTEMBI
noBefieHrs uHGopMaluu 10 nojs3oBaTtesnel, Hanpumep, cucteMa CUT'MA-OKA,
(BHUUT'MU-MIL), DIALOG (BUHUTH) u ap. DTu cHCTEeMBbI, KaK MPaBUIIO,
ObLIM YHUKAIBHBIMU, YJIOBJIETBOPSIOMIMMHU HYXIbl OTAEIbHBIX IMOJIb30BaTEICH.
CpencrtBa 3TUX CUCTEM IMO3BOJISUIM O0ECIEUUTh JOCTYM MO BBIJEICHHBIM KaHAllaM
CBSI3U uUepe3 LEHTP KOMMYTAIlMU COOOIIECHUN C BbIJAayell pe3yjbTaTOB MOKMCKA Ha
JKpaH BHUACOTEPMUHANIA W Iedararouiee ycrpouctBo. K coxamenuto, u3-3a
BBICOKOM CTOMMOCTH JKCIUTyaTallMd TaKUX CHUCTEM, HEJOCTAaTOUYHOW HaJIeKHOCTHU
KaHaoB cBsi3M, cOoeB DOBM, paboTalomux B 3TUX IEHTPax, OHM HE HAILIU
HIUPOKOTO TPUMEHEHUS.

I[lo mepe pocTta MNPOU3BOJUTEIBHOCTH MPOLECCOPOB U  HEU30EKHOTO
YCIOXXHEHHUSI MPOTPAaMMHOTIO OOECIEUECHHUS] CaMOCTOSATENIbHAsl AKCIUTyaTalus
KOMIIbIOTEpAa CTAaHOBUTCS BCE CIOXHEEe U JOpoxke. A Korjga CTOMMOCTH
MPOrPaMMHOT0 OOecTedeHusl, HeOOXOAMMOTo I BeJACHUS Ou3Heca, IOCTHUTIIA
COTEH ThICSY JI0JUIAPOB, BO3HUKIU UJEU 00 apeHe MPOrpaMMHOr0 0OeCTIeUCHUSI.
Tak, kommnanus Oracle mpegocTaBiseT CBOIO MPOAYKIMIO HAa OCHOBE apCHIIBI
CYB/l u unbix npunoxenuit yepe3 Muarepuer. Texuonorus Application Service
Provision mo3BoyisieT WCHOJIb30BaTh CIIOKHOE TPOTpaMMHOE OOECICUeHUEe U
XpaHUTh CBOM JAHHbIE HE HA CEpBEpax JIOKAIbHOM CeTH KOMIIAHUM M HE Ha
pabourX CTaHIMAX MOJIb30BaTENEH, a B IEHTpax 00paboTKu AaHHBIX. OHU MOX0XKHU
Ha MPENPUATHS, KOTOPbIE YETBEPTh BEKa HAa3aJl HA3bIBAJIMCh BBIYUCIUTEIBHBIMU
LEHTPaMH KOJUIEKTUBHOTO TMOJIb30BaHusA. ApeHa MPOrpaMMHBIX CPEJCTB CHUKAET
YPOBEHB KOHTPOJIS TOJIb30BATEIS 32 UCIIOIB3yEeMBIMU pecypcaMu (IIporpaMMHBIMH
NPOAYKTaMH, JaHHBIMH, 000PYIOBAaHHEM).

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTYETA
[TopsA0K BEITTOJTHEHUS PAOOTHI:
1) Kpurepun pacnpeneneanocta PB/] (o Komy).
2) Cnernuduka npo0sieM MPoeKTUPOBaHUs U 3KciuTyararuu PBI.
3) [punmun opranusaiuun GRID-cucrem.
CoaepxaHue oTdyera:
1) menb paboTHI;
2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUISI CBOETO BAPHAHTA,
3) aJITOpUTM peIraeMoro 3aaaHus ¢ HeOOXOIMMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTIPOCHI

1) Kpurepun pacnpeneneanocta PB/] (o Komy).
2) Ipunnun opranuzanuu GRID-cuctewm.



JlabopaTopHas pa6ora Ne 10
«00630p coBpemenHbix CYBJ] u nepcnekTuBbl pa3Butus bJ[»

enp pabotel: paccMoTpeTh coBpeMeHHble CYB/l u nmepcnekTuBbl pa3BUTHS

b/l

1. Kparkue TeopeTHieckue CBEICHUS

CoBpeMmeHHble 0a3bl JaHHBIX SBJSIOTCS OCHOBOM  MHOTOYHMCIEHHBIX
nHpopMalMoHHBIX cucTeM. WHdopmanus, HakoIUIeHHas B HHUX, SBISETCS
Ype3BbIYAaHO I[IEHHBIM MaTepuajioM, M B HACTOAIIMMA MOMEHT IIUPOKO
PacIpOCTPaAHAIOTCA METOABI 00pabOTKH 0a3 MaHHBIX C TOUKH 3PCHHS H3BJICUCHUS
W3 HUX JIONMOJHUTEIBHBIX 3HAHUH, METO/IOB, KOTOPbIE CBSI3aHbI C 00OOIIEHUEM U
Pa3IUYHBIMU JOMOJHUTENBHBIMU CIIOCO0aMU 00pabOTKH JaHHBIX. ba3bl JTaHHBIX B
JTAHHOM KOHIICTIIMU BBICTYIAIOT KaK XpaHWIuIa uH(popMaluu, 3To HapaBiIeHUE
Ha3bIBAETCS

«Xpanwmiia gaaaeix» (Data Warehouse).

Jlnst pa®oThl ¢ «XpaHWIUIAMH JIAaHHBIX» HamOoJiee 3HAYMMbIM CTAHOBUTCS
TaK Ha3bIBAEMbI HHTE/UICKTYaIbHBIN aHann3 ganubix (MAJT), wim data mining, —
ATO TPOIECC BBISBICHUS 3HAYUMBIX KOppessiuuii, o0pa3loB U TEHACHIUN B
OoNbIIMX O00beMax JaHHBIX. YUHUThIBAs BBICOKHE TEMIIBI pocTa O0OBEMOB
HAKOIJICHHOW B COBPEMEHHBIX XPAHWIMINAX JAHHBIX WH(OpMALINKN, HEBO3MOKHO
HegooneHuTs poib MAJL. ITo muenunro cnenmanucroB Gartner Group, yxe B 1998
r. MAJ] Bomen B JeCATKY BaXXHEUIIMX HMHPOPMAIMOHHBIX TEXHOJOTUH. B
MOCJICTHUE TOAbl HAYAJIOCh aKTUBHOE BHeApeHue TexHosorun MAJI. Ee aktuBHO
UCIIOJIB3YIOT KaK KpPyIHBbIE KOPHOpAalMH, Tak U Oosnee Menkue (GUpPMBbI, KOTOpPbIE
CEpPhE3HO OTHOCATCS K BOMNpPOCAM aHajiu3a M MPOTHO3UPOBAHUS CBOEH
NesATeNbHOCTU. EcTecTBEHHO, Ha pBIHKE MOPOrPaMMHBIX MPOJAYKTOB CTajlu
MOSIBJIATHCSI COOTBETCTBYIOIINE MHCTPYMEHTAJIbHbBIE CPECTBA.

Ocob6eHHo HIMPOKO METO/IbI AL MIPUMEHSIOTCS B Ou3Hec-
MPUIOKECHUSIXaHATUTUKAMU U PYKOBOJAUTENSAIMU KoMNaHuu. JlJis 3TUX KaTeropui
noJib30BatTesied  pa3pabaThiBAlOTCS MHCTPYMEHTAJbHBIE CPEACTBA  BBICOKOTO
YpOBHS, MO3BOJISIONINE pPElIaTh JOCTATOYHO CIOXKHBIE MPAKTHYECKUE 3a1auu 0e3
CIIEIMAJIbHOM MAaTEMAaTHYECKOW MOJATOTOBKU. AKTYalbHOCTh UCTIONb30BaHus A /]
B OM3HECE CBs3aHA C JKECTKOM KOHKYPEHIIMEH, BOZHUKILIEH BCIEACTBUE MEpPeXoja
OT «pbIHKA MPO/aBLa» K «PbIHKY MOKYyMaTessi». B 3Tux ycnoBusix 0COOEHHO Ba’KHO
KauecTBO M OOOCHOBAHHOCTh MPUHHUMAEMBIX PEIICHUU, 4TO TpeOyeT CTPOroro
KOJIMYECTBEHHOT0 aHaliM3a UMeEKIMXcs JaHHbIX. [Ipu pabGore ¢ Oonbmmmu
o0beMaMy HakKariuBaeMoil HHpopManuu HEOOXOAMMO MOCTOSHHO OIEPATHUBHO
OTCII)KUBaTh JUHAMHKY pPBIHKA, a JTO MPAKTUYECKHM HEBO3MOXHO 0e€3
aBTOMAaTH3allM1 AaHAIUTHYECKOHN JeATETbHOCTH.

B OusHec-npuioKeHUsIXHAUOONbIINI  HMHTEpEC NPEACTAaBISET HHTErpanus
METOJI0OB HMHTEJUIEKTYalbHOIO aHajiu3a JaHHBIX C TEXHOJIOTMEH ONepaTUBHON
aHamuTHaeckord oOpabotku  nmaHHBIX(On-LineAnalytical Processing, OLAP).
OLAP wucmnonp3yer MHOTOMEPHOE MPEACTABICHUE arperHpOBAHHBIX JAHHBIX IS
OBICTPOTO JOCTYyMAa K BAXKHOW MHGOPMAIMU U TAJIbHEHIIIETO ee aHalu3a.



Cuctempr OLAP obecrieunBaroT aHaIUTHKAM W PYKOBOJUTEISM OBICTPBI
MOCJIeI0BaTEIbHBI MHTEPAKTUBHBIA JOCTYIl K BHYTPEHHEH CTPYKTYpE NaHHBIX U
BO3MOKHOCTh MTPe0Opa30BaHUs UCXOJHBIX JAHHBIX C TE€M, YTOOBI OHHM TO3BOJISIU
OTPa3uTh CTPYKTYPY CHUCTEMbl HYKHBIM IS MOJb30BaTenst crnocobom. Kpome
Toro, OLAP-CUC-TEeMBITIO3BOMIAIOT ~ MPOCMATPUBaTh  JaHHBIE W BEISBIATH
MMEIOIIUECSd B HUX 3aKOHOMEPHOCTH JUOO BHU3YalIbHO, JHUOO MPOCTEHIINMU
MeToaMu (TaKUMHU Kak JIMHEHHAs perpeccus), a BKIIOYCHHE B HMX apCceHal
HEUPOCETEBBIX  METOJIOB o0OecreuynBaeT  CYUIECTBEHHOE  pPACIIUpPEHUE
AHAJTUTUYECKUX BO3MOKHOCTEH.

2. [lopsimox BeITIOTHEHHST pa0OTHI M COZIEPIKAHIE OTYETA
[TopsiAoK BBITIOIHEHUSI PAOOTHI:
1) OOBbeKTHO-PEILINOHHbIE U 00beKTHO-OprueHTHpOBaHHbIE CYB/I.
2) IlepcrieKTUBBI Pa3BUTHUS TEXHOJIOTHH 0a3 JTaHHBIX.
CoaepxaHue oTyera:
1) menb paboTHI;
2) 3a71aHKe Ha JJA0OpaTOPHYIO pabOTy IS CBOETO BAPHAHTA,
3) aJIrOpUTM peIraeMoro 3aaaHus ¢ HeOOXOIUMBbIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTIPOCH

1) Mpunmun opranuzanuu GRID-cucrem.
2) OOBEKTHO-PEISAIMOHHBIE U 00beKTHO-OpreHTHpoBanHbie CYB/I.
3) IlepcrieKTUBBI pa3BUTHS TEXHOJOTHH 0a3 TaHHBIX.



